Recently there has been a renewed interest in the etiology and treatment of hypertension (hypertensive vascular disease) and its relationship to the kidneys. A surgical method of treatment of hypertension which was devised by Peet (1) consists of a bilateral resectioning of the major and minor splanchnic nerves and of the lower dorsal sympathetic chain including the 10th, 11th and 12th ganglia, supradiaphragmatically. This procedure has been employed in a sufficient number of cases so that the trend of results is indicated. It is the purpose of this communication to report the effect of this operation upon the kidneys, as it is shown by measurement of renal function and urinary abnormalities, and to correlate this effect with the blood pressure changes. Considerations of the rationale behind this treatment of hypertension, selection of candidates, technical procedure, and results other than the renal effect will not be discussed.
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METHOD OF STUDY
Every candidate for this operation was carefully studied in order to exclude all cases having hypertension secondary to known organic disease. Special care was taken to exclude those patients with hemorrhagic (glomerular) nephritis having elevated blood pressure. As a result only cases considered to have primary (" arterial ") hypertension (hypertensive vascular disease), were treated by splanchnicectomy. This report includes observations on only those patients whom we have studied over a period of three months, or longer, after operation.
Before, and at intervals after this operation, blood pressure and renal function were measured, and the urine was analyzed. The blood pressure was in every case measured with a mer.-cury manometer several times while the patient was lying down. Renal function was measured by the urea clearance test of Van Slyke and Cope (2) and by the Lashmet-Newburgh concentration test (3) . Proteinuria was measured by sulphosalicylic acid precipitation (4) , and the formed elements in the urinary sediment were counted by the Addis method (5).
Criteria for classification. We have adopted the normal values found by the originators of the tests of renal function, i.e., for the concentration test a nonprotein specific gravity of the urine of 1.029 or more, and for the urea clearance, values between 75 and 125 per cent of the mean normal. The renal function was considered to be impaired when the result of either of the functional tests was below normal. A significant change in renal function was considered to consist of a change in specific gravity of 0.003 or more, or a change of 15 per cent or more in urea clearance.
It is always difficult to discuss changes in blood pressure because of the fluctuations encountered. For the purpose of classification, we have grouped the patients according to the change in blood pressure following splanchnicectomy as follows: 1, those whose blood pressure was reduced to 160/100 mm. Hg, or less; 2, those whose blood pressures did not remain below 160/100, but whose systolic blood pressure was reduced more than 60 mm. Hg, or whose diastolic pressure was reduced more than 30 mm.; 3, those whose systolic blood pressure was reduced from 30 to 60 mm., or whose diastolic pressure was reduced 15 to 30 mm. Hg.
RESULTS
By this method we have now studied fortyeight cases. The data on these cases are presented in Table I . A summary of the relationship between the renal status and the blood pressure will be found in Table II. In almost every case there was a sharp fall in blood pressure to normal or below, immediately after splanchnicectomy. It then followed one of several courses: in some it remained approx-49 imately normal; in others it rose to various levels even to the preoperative value. Following this secondary rise the blood pressure in some cases remained unchanged, in others it again decreased, sometimes rapidly sometimes over a period of months.
The effect of splanchnicectomy on the kidneys can best be considered in relation to the effect on the blood pressure. According to this relationship, the patients fall into different groups. In Figure 1 the changes in a patient (Case 1, W. L.) whose blood pressure after splanchnicectomy remained below 160/100 mm. Hg, are shown. The urea clearance was normal in this patient before operation, whereas the concentrating ability was greatly reduced. The lack of parallelism of these functions of the kidneys in this disease has been pointed out previously (6) . This is an unusually wide variation, however. At the time of discharge from the hospital the urea clearance was below normal. A temporary decrease in urea clearance in the early postoperative period has been observed in a few other cases. Following splanchnicectomy, proteinuria promptly disappeared. Five months after operation the renal function had become entirely normal, and has remained so for more than two years. 3. Blood pressure increased: 1 2 Renal function normal before and after operation (6 months) In Case 2, M. P. (Figure 2 ) there was a prompt return to normal of both the urea clearance and concentrating ability, and the disappearance of proteinuria, with relief of the hypertension.
In Case 4, V. E. (Figure 3 ) there was no impairment of renal function before operation, and the efficiency of the kidneys remained normal, or promptly returned to normal after a temporary decrease following splanchnicectomy, when the hypertension was relieved. This case illustrates that if urinary abnormalities exist, they may disappear or greatly decrease.
In many patients, blood pressure was markedly reduced, but not below 160/100 mm. Hg (Group 1, B of classification above). In such cases, if renal function had been normal, it remained so; DISCUSSION We wish to emphasize that this study is not meant to convey statistics regarding the effect of splanchnicectomy on blood pressure or other clinical results. Many more patients have been operated upon than we have been able to study in the manner here described. Symptomatic changes, ocular fundus and cardiac changes, mortality, etc., must of course be considered in a complete appraisal of results of this form of treatment. We have included data on blood pressure herein, and have grouped the patients according to changes in their blood pressure, only for convenience in discussion of the effect on the kidneys. Those persons whom we considered to have small decreases in blood pressure, and especially those whom we have been able to follow only three to six months, may be found after a longer period of postoperative study to have no lasting reduction in blood pressure. It should be noted, however, that in four patients (Cases 4, 7, 8 and 1 ) the blood pressure has remained at a remarkably low level in comparison with preoperative values, for 11, 16, 17 and 29 months, respectively, following splanchnicectomy.
From the data presented, it is evident that splanchnicectomy performed on patients with primary hypertension and normal kidney function, does not harm the kidneys, or interfere with their functional efficiency as measured by concentration and urea clearance test, whether or not significant decrease in blood pressure results. Page and Heuer (7) have likewise found that denervation of the kidneys which resulted from sectioning the anterior nerve roots from the 6th thoracic to the 2d lumbar segment in a patient with essential hypertension, in no way interfered with the renal function even though the blood pressure was reduced to normal. Page (8) has also shown that reduction in blood pressure induced by medication, or resulting from direct renal denervation of one kidney did not alter renal function as measured by urea clearance. All of these observations, therefore, show that in cases of primary hypertension, renal efficiency is not dependent on high blood pressure, as has been so commonly thought. Thus the " compensatory theory " of the cause of the elevated blood pressure in patients with primary hypertension is disproven.
We have repeatedly observed that when hypertension is greatly relieved by splanchnicectomy, renal function that has previously been impaired, improves, and may even return to normal. This improvement in kidney function has shown itself both by an increase in concentrating ability, and by an increase in urea clearance, in a number of cases.' This indicates to us that the impairment of renal function is caused by vascular constriction, and that if constriction is relieved by splanchnicectomy, renal activity is benefitted.
In some cases we have observed, as have Page and Heuer (9) , an improvement in proteinuria and hematuria, out of all proportion to changes in renal function.
That the results obtained by splanchnicectomy should differ so widely in different patients, from complete relief of hypertension, in some cases, to complete failure in others, is striking. We are at present unable to predict or account for these differences. Contrary to the findings of Page and Heuer (9) , however, we find a definite association between changes in renal function and in blood pressure in most patients. Certainly, renal disease with marked impairment of function may accompany hypertensive vascular disease, and when present, disappears following relief of the hypertension by splanchnicectomy. 1 Page and Heuer (9) found an increase in concentrating ability in 2 of 5 patients with nephritis whose kidneys were denervated, but found no alteration in urea clearance.
